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Description of Progress

High molecular weight poly(3-alkylthiophenes) have been prepared by ferric chloride

oxidation of the corresponding 3-alkylthiophene in the presence of air. These polymers are

extremely soluble in solvents such as chloroform and can be melted at reasonable temperatures.

They show gel permeation chromatography molecular weights (Mn) of up to approximately

500,000 using polystyrene standards. High quality elastic films have been cast and stretch

oriented to extension ratios of 1.5. Aligned fibers have been pulled from solution as shown by

cross polarized optical microscopy. Electron microscopy shows these fibers to have porous

surfaces attributable to solvent evaporation. Conductivities of 5 S cm-1 have been measured for

doped samples of the films.

A collaborative program has been initiated with URI researchers at Hoechst-Celanese

(Summit, NJ) for the melt spinning of poly(3-alkylthiophene). Initial results have indicated that

the UTA prepared high molecular weight poly(3-decylthiophene) can be made into fibers.

Extensive studies of these fibers is underway.

Molecular composites of polypyrrole (PP) with the polyelectrolytes polystyrene sulfonate

(PPS) and poly(phenyleneterephthalamide propanesulfonate) (PPTA-PS) have been characterized

via electrochemical microgravimetry. The PP/PSS composite shows repeatedly stable cation

specific transport during switching with a frequency/mass response proportional to cation mass.

Dopant ion fluxes during the electrochemical reduction of polypyrrole perchlorate and

polythiophene tetrafluoroborate membranes were measured in situ at parts per billion sensitivity,

and the polymer doping levels assayed via derivatization with 2,6-di-p-tolyl-4-phenylpyrylium

reagent. This derivatization strategy is completely general and we are currently applying it to the

detection of cations and other types of membranes (e.g. redox polymers) as well.

Extensive PRDDO conformational analyses and Extended HUckel band structure calculations

have been performed on the aromatic and quinoid forms of polyisothianapthene, poly(thieno[3,4-bI-

naphthalene-9, 11M-diyl), poly(thieno(3,4-blpyrazine-5,7-diyl) and poly(thieno[3,4-bquinoxaline-
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9,1 1-diyl). The relative stabilities of the quinoid and aromatic forms have been estimated via a newly

developed thermodynamic cycle approach.

In our program on the synthesis of liquid crystalline polymers containing extended

conjugation, we have begun to examine ways to enhance the molecular weights, in particular using

phase transfer catalyzed polythioetherificanon with sodium sulfide. We have discovered that these

reactions with a,o-dibromoalkanes can generate a large amount of cyclic sulfide and thus inhibit

polymerization. However, with monomers where cyclization is kinetically and themodynamically

prohibited, we have found that added catalysts such as tetrahydrothiophene, permit very high

molecular weight polymers to form, Mn approximately 1 x 106, with very narrow polydispersities,

approximately 1.3 to 1.4. These properties are unobtainable without the added tetrahydrothiophene.

Poly(organophospha-, 5-azenes) containing organic groups between phosphazene linkages

with polyether side chains have been prepared and are being studied.
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